A recombinant Tobacco curly shoot virus causes leaf curl disease in tomato in a north-eastern state of India and has potentiality to trans-replicate a non-cognate betasatellite.
Leaf curl disease is a serious constraint in tomato production throughout India. Several begomoviruses were reported from different parts of the country; however, identity of begomovirus associated with leaf curl disease in tomato in north-eastern states of India was obscured. In the present study, the complete genome of an isolate (To-Ag-1) of begomovirus was generated from a leaf curl sample collected from Tripura state. However, no DNA-B and betasatellite were detected in the field samples. The genome of To-Ag-1 isolate contained 2,755 nucleotides that shared 94.7 % sequence identity with Tobacco curly shoot virus (TbCSV) and 71.3-90.1 % sequence identity with the other tomato-infecting begomoviruses occurring in the Indian subcontinent. Several inter-specific recombination events among different tomato-infecting begomoviruses from India and intra-specific recombination among different isolates of TbCSV reported from China were observed in the genome of To-Ag-1 isolate. Agroinoculation of the virus alone produced leaf curl symptoms in tomato and Nicotiana benthamiana. However, co-inoculation with a non-cognate betasatellite, Croton yellow vein mosaic betasatellite (CroYVMB) with the TbCSV resulted in increased severity of the symptoms both in tomato and N. benthamiana. Systemic distribution of the TbCSV and CroYVMB was detected in the newly developed leaves of tobacco and tomato, which showed ability of TbCSV to trans-replicate CroYVMB. The present study for the first time provides evidence of occurrence of TbCSV in tomato in north-eastern region of India and showed increased virulence of TbCSV with a non-cognate betasatellite.